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THE FRUIT·TREE LEAF·ROLLER. 
Cacoecz'a argyrospila, · Walk. 
By J. M. STEDMAN. 
SUMMARY ,OF RESULTS. 
The results of our experiments with th is insect may be 
briefly summarized as follows: 
I. There is, in Missouri at least, only one brood of this 
insect each year. 
II. The winter is passed only in the egf!: stage, as small, 
light gray, flat, smooth clusters on the twigs and smaller 
branches. • 
III. The larvae appear the first of May and feed upon 
the young leaves and buds and later also on the fruit. 
IV. The larvae are somewhat protected, and therefore 
more difficult to combat, by their habit of fastening, to a 
certain extent, leaves together and also of fastening them 
about the fruit by means of a silken thread, and fee·ding 
largely inside of this cover. 
V. The damage these larvae do depends entirely upon 
their abundance in the ol'thard or tree in that particular 
year, and may vary all the way from slight injury by eating 
the leaves to a complete defoliation of the tree, or from a 
slight eating and destruction of part of the fruit to the com-
plete destruction of all the frui t on the infested trees, or to 
a complete destruction of both the fruit and leaves. 
VI. Spraying with arsenate of lead just before the 
blossoms open or just after they have fallen and before the 
larvae have had time to fasten the leaves together to any 
considerable extent, is a thoroughly satisfactory and by'far 
the best method of combating these insects. 
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GENERAL REMARKS. 
Fortunately for the fruit grower, both great and small, 
the fruit-tree leaf-roller (CacoeC£a argyrospila, Walk.) does not 
occur every year in injurious numbers, although it is always 
found to a certain extent infesting our orchard and other 
trees each year. But as no one can predict when its pres-
ence will become dangerous, due to a failure of its natural 
insect or other enemies to do their duty, as well as to other 
causes which normally hold it in check, the presence of this 
insect always becomes a possible source of trouble and is 
liable at any season to destroy the entire crop of fruit, as it 
has done in the past in various parts of this and other states. 
While conducting our experiments with this insect we 
visited many small orchards and many more home places 
where absolutely every apple, cherty, plum, pear and apricot 
on the premises had been destroyed within a week by the 
ravages of this pest. The large orchards, and especially the 
. commercial orchards, did not suffer so complete a loss, due 
to the fact that the managers were accustomed tQ fighting 
insects an'd were prepared to spray and did so before the 
. fruit was all ruined. But, as is the case with most injurious 
insects having spasmodic outbreaks, while the small growers 
suffered the greater percentage of the loss, their orchards in 
the aggregate constitute the greater percentage of the fruit 
in the entire state and hence the loss as a whole to the state 
is greatly increased. 
Many letters were received last spring in regard to this 
insect, and a portion of three taken at random will give one 
some idea as to the extent of this damage. 
From St. Louis County:-' :We to-day send you in a 
small box a sample of a worm that is doing an iqImense 
amount of damage to the fruit crop in some parts of the 
county. This sample was obtained from near Webster 
Groves, about five miles from here, where fruit has already 
been damaged to the extent of at least 75 percent of the 
crop. The only thing they do not seem to hurt is the peach, 
but apriCot, pear, apple, cherry and plum are their harbor." 
4 
.-< 
Fig. 1. Work ofth c F rll i t ~T rce L ea f Roll e r, ( '(/ ((/I'/i" ("·J.·J',-o~i;I{I: 0, 
b. c nre apri c ots, d , c , quin ce, f. i , h , i , j, c he rries. All photog ra ph ed 
n atura l s izt. Origi na l. 
Frolll G reene County : " I h,1\"e l1l ail ed ),outn-d :1Y a l)ox 
co ntainin g" :1 Jlpl es, pltlill s :1 n I fo li <lg"l' infes ted with a wor!11 
whi ch is d o ing g rea t dam age in our South Missouri orchard s. 
Th ey !l o t onl y injurl' th ' fo liage but al so th e fruit. I find 
they beg in in the bl osso ms or b ' [ore the appl e is fo rm ed . 
Th ey ge t in th e ce l1ter o f the clusterof fruit and weav e th eir 
web to a leaf in such a way as to pro tec t th e111 sc lv s from 
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~i:-:hl, I dill, ~ pr;I) ' ;llld l"\ (' 11 I)irll ~ , ;llll l IiI t' "II I Ill' 1<- ;11 <1 1111 
i r ll i t. T il e\' a I',' ; il l (l1,T thl' 11'(11111..;, ;I ILII' kill;": lil e <>;1", ('1111, 
hi, k"r,\', s; l ss; l f rd ";, h;I I. ('lll l lh , ,'tc. , hill dn II(d hllrl I h,' 1'('; I,' h ," 
Fr( l l1l (;"11 11')' ('(H IIl I)': " I s,' ll d -""I I Ill' 1"- (1 ;1<,, 1ll;lil , 
IIlld,'r all(ltl1l'r COl <,r, d 1 ' <lri " I~ ' (If 1,11'\ a I h ;iI is lI"i l l ;": Illll"h 
ddl1 l ;I;.,:C I () I h e app les ;l ll d ;l l l l lk IIT" S i ll I hi ~ p;1I' 1 of I ll, ' 
C(l l l ll l r \' , ]\ ];1 11\' tr,TS ,lllci I h(' II'hol" cr(l l l ~ ;11', ' ( ' ll l ir, 'Jy 
rui Ilell," 
:-;illlil.lr 1, ' 11, ,1' ''' 11,'1',' r", '(' il"" fr"111 "1'(' 1'\ ' Il'Ilil ;.,:r lll\ ' lll;": 
, (Hlllt\ ' ill til" SI,I I ", II hi, h illcii, ' .llt'd 01 ;": "11"1' , 11 (l1111)r" ;lk It! 
I hi " 1)(' ~ I 1. 1 ~ I s, ' ; I" II I, 
Fig . 2 .- Work of the Fruit· Tree Leaf- ROller , Cncotcin nrg")'1·os/n"ln. in pea r. 
Photog raph ed natura l Biz. , O ri g in a l. 
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ITS DISTRIBUTION AND FOOD. 
This Fruit-Tree Leaf-Roller (Cacoecia argyrospila, Walk) 
is found in damaging numbers practically all over the Unit-
ed States from Maine to the Gulf and westward to the Pa-
cific Coast and up as far as Oregon. It was recognized as 
an injurious insect in this country and described as a new 
species in 1869 by Robinson, under the name of Tortrix fur-
1.Jana. In 1870 Packard described it as a new species, nam-
ing it Tortrix'i)-signatana. 
This insect attracts the attention ~f the public by its 
feeding upon and injuring variou~ fruit trees and bushes, 
sllch as apple, pear, cherry, plum, apricot, quince, rose, cur-
rant, raspberry and gooseberry, but the insect also feeds on 
honey lo.cust, oak, hickory, horse-chestnut, soft maple, · elm , 
wild cherry, osage orange, box-elder, sassafras and hazelnut. 
It therefore lives on such a wide range 9f food plants that 
it is not restricted by any means to fruit belts or even set-
tled regions where fruit is to be found, but 'exists practically 
throughout the United States, except in the dry, arid areas 
in the Southwest and the Great Plains, but is abundant 
throughout the Rocky Mountain region. 
THE WORK OF THIS INSECT. 
As soon as the larvae hatch, which they do about the 
first of May, they eat their way out of the coating which the 
female placed over the mass of eggs, and scatter over the 
tree and at once begin to feed upon the developing and ex-
panding leaves -and also more or less down into the ' buds. 
They soon spin a few silken threads from leaf to leaf and 
thus gradually fold a few leaves over more or less and fasten 
them together in a loose cluster, and inside of this retreat 
they feed upon the leaves venturing out only occasionally 
for other food. The young larvae are now very active crea-
tures, of a cream color, with a faint trace of greenish and 
with a dark head and thoracic shield, and when disturbed 
too much, will wriggle out and drop a short distance, sus-
pended in the air oy means of a silken thread, and when 
everything is quiet, will crawl up again and go to work. 
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\\ h"ll th\' 1,\1'\'.1(' hV, ' ClIlH' "Itlvr <Llld 1;lrgc r, tht'~' ,' h ;II1 I.;" t (' ,I 
,kc i, I,'d gn"' ll ... >I(Jr, .111<1 tht' IW;ld ;1I1tl t i l L: th')r; ll' il' shi"ltI to 
a lighll'r "I' hr(l\\ n ,,,1,,1', 
F ig. 3. - Work of th e Fru it -T ree L ea f R oll e r, C(I('(1t'c;u nr.lty,ospila, in 
t he app le. P h otogra p h na tu ra l size. Ori g in a l. 
A ft er I he b losso ms have fa ll en anti th e young f r u it has 
set, the lar";le loos Iy fas t ' n sO lll e o f th e leaves to t he fruit 
and und er cover o f th ' lea f, ked upon th e youn g' fruit , ea t -
ing o ff th e skin ;Intl d evouring' th pulp and ve n th e no lV 
so ft , deve lopin g' seed , as in th e ease o f plulll s and eh fri es, 
It is in thi s stage th a t th e g reates t am6unt o f d am age is 
do ne, as "ery little feed ing o n a young fruit at thi s tim e ab-
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s,dulcly rUlllS il. By referrill g- to ;1 phntog- r ;lph Llk(,11 Ilat -
lIral si l." and sho\\, 11 ill figllrl: I, ()II,' \\'illl)(' lll'tlL'r ilhlt- t() ;ljl-
prcci:l!l' the W01'k or thi s ill ~(' ct ;I IHI Ihe ,'xt<':111 ,,f th, ' illjur~ ' 
Ihey (;111 qui ck l~ ' GllI SC ; fI, II, ;I IHI (', ;Ire ;1j)ric(l ts; d ;\11(1 ,', 
quillce;/: ,t.:',/t", :1 11(1/, a rc cherri es , It Ilill h e Il ot iceel thai 
till' Ian ae h :II"· ('a l (,11 ;Ibout hilll Ilr th e d('\'( ~ I()pill g- ;IIHI , ;11 
Ihi s tillH' , sllrt slllll ,' Ilf Ihe ;q)ri( 'o l ;11 II, :111<1 .111 0 1' I Ill' S'TeI 
\\'ithill, d ~ 11'('11 ilS :JiH1Ut h:1If th l' pilip, .Jllel il t i, th, ' S; llll e re-
~ IJiI d S r('g;ll'< ls th e ch erry is ,d JS(, IT,Ji JI, '; ill I11l1sl ,' as,' s, htl\\, -
"I l: r, llH'~ ' It-:JI',' 11 11' l:hcrrv stolle IllltoIlCh( 'e1, (';I lill g- ('Ill~' Ill' 
I he skill and pilip , :IS i ~ as sho\\'1l :tI /: ,1':, i By rdnrill g- ttl 
I he Il Llt ural si l." photog'r;q)h sh ow II ill li g llr( ' 2, ; 111 ;It c llralt' 
ide;l ()r lh l' illjllr~' thl' se 1<1I'1':1t' (': llI se to VIlII II g 1)(':11' Ill"y ill' 
oiJl:lin{'<i, and in fi g- III" 1, lilt' <1,1111.1 1-: (' lilt' \! <Ill ('I (' II t .. d 
g'()(ll l si zed yO llll g ;q)I,it- , II'hi( ' h is ;1ISll ph () l ()g raph ,'<I n;tlur;1I 
s i zl' , (H C(l urs " ;Jil slI l' h :1J lpko; :11It! 1>I.h('l rillit ;1I'l' :Jils() llIlt' -
I~ ' nlin ,'" and C; 1I1 Il L'I','r e1( 'I ' l ~ l () p, II'hilt- th, ' ~ ' Illlll g ( ' r allel 
s lll:Jiit-r I)IH'S :11" l11()re IIJily dn'(lllrl'(1, 
ITS 1.1[0'1'; JIISTOI{Y, 
III,' . Idllll:-Th e a<lull Sl:lg , or th e rruil -lr('(' k :if- rolll'l' 
(CI/t 'o(citl 111'f[),ro,I /Ji/fl, \\ 'a lk ,) is a sl11 :1I I, ral her prl'll y, 1I1()111 , 
1lH';]surill g- fro l11 ('il'I'CIl -s ixll'Clllh s 10 fOllrll' ,' II -s i x ll' (' lllh s 01 
Fig , 4. - Adult Moth . of the Fruit- Tree Leaf· Roller, (,'nco~ri(J (' ,.~ 
&)'rospi'", Walk, Photographed natural 8ize, Orlglnul, 
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.111 illlh :1noss ih l":'q) <l II (kd \I ill g"" I h ('~' .I re qlli e t I :l ri :1 
Ide in .., il.c . <I~ lI"e ll ;} , ill I (d() r, as 1':1 11 1)(' SIT II by I""ki ll g .It 
th e ph otog l :1 l)h " h ()lI" n ill fi g url' _I, II'hil' h !"l ·prl·..,(' 1l1s th l' 
\l1()th s 1l ;1111r;1I sil.L'- fo lir ()[ the\l1 lI"i th th e lI'i ll gs (·.\. jl.tllllv<l 
;Ind til'" with th e win gs c lose t! , Fi g llre 5. i "';1 plwt('g' r :ljlh 
s h oll' in ~ tw,) Illtllh s lll.l g· llili c <l Ihree <li :IIlH ·lt' rs, :1 1)(1 lI'ill 
th erefore g il l' Oll e.1 betln id e.! of th e gl' lln:1l sh :ljl" ;11lt! 
1I1:lrkillgs, Th l' g(· IlI·r.II, (l l or "f th e fro llt lI" in gs 1·.l ri e' fr o lll 
.1 lig ht rll st ttl ;1 <I :lrk rtl ~ t b l"OlI" ll , .Il"c()nlill g to tl1<' il)(lil·id -
II.d SpeC illH'lI , .lIld thL' \l1 ;lrkill gs :tl s" \'<l r \' fr"I11 :1 tl v l-i<l v<l 
Fii . . - Adult moths of the Frult- Tree Leaf~ Roller , Ct'lt.'oe, ia nr/:yrosjJ i!a , Walk . 
Magntfied 3 diameter.. Photograph. Orig inal. 
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yellow to an almost white. It will not be at all necessary 
to describe the markings, as a reference to the photograph 
will give one at a glance more information on this subjeet 
than any amount of description can do. The hind wings 
are of a uniformly light slate color. A reference to the 
photographs of the adult moths, especially the two enlarged 
ones in figure 5, win give one a good idea of the variation 
to be found in the color and markings among the individ-
uals of this species. 
These adult moths emerge from the pupa stage and first 
make their appearance from the first to the tenth of June in 
this state, at least this was the duration of those bred last 
season in the breeding cages in the insectary, 'and the field 
observations coincided with it. These adult moths come in-
to our open windows and fly about the lig'hts at night in 
great numbers, appearing to be more attracted by light 
than most other insects that frequent such places. By the 
middle of June last year, these moths were extremely numer-
ous in infested orchards and swarmed about our trap lanterns 
which we were running that year as an experiment. But 
let it be distinctly understood in this connection that in 
spite of the fact that these moths are readily attracted by 
light and can therefore be caught in such vast numbers in 
our badly infested orchards at the proper time, nevertheless, 
our experiments show emphatically the folly of ever using 
this as a method of combating these insects, because, in the 
first place, most of the moths so caught were males and the 
females had already deposited their eggs before they would 
come to light, and, in the second place, because we thus 
caught and killed the natural insect enemies of this pest, 
which, as Ichneumon-flies, were even more readily attracted 
to light and caught than the leaf-rollers. Hence we were 
doing vastly more harm than good even during the two 
weeks while the adult fruit-tree leaf-roller moths were flying 
about. 
The llgg.-Soon after emerging, the moths pair and de-
posit their eggs and in about two weeks begin to perish, so 
that they soon disappear again, and hence in Missouri the 
adult moths are rarely seen after July 1st. Each female 
II 
Illll!1i ti('jl0S iI S her (' Ill irc suppl y Ill" eg~s in .l si ll g le, il"l"l'gul;II", 
n,l l i1l.lSS, Upllll .I twig pr slll;i11 lil11b 01 Ilw pr(' I)('r 11"( '(', ;1 1111 
111l'1l sme;) rs PVCI" Ihi s nl ;lss of eggs ;} gI II11111~ ' SII!>sl; llh'l' 
II hi(' h ClIl11plt!t ' I)' (PVCI"S til ' 111 , ;11lt! hC(llnll'S sn]()() lh ;I nt! ,, ( 
;1 li g hl iJl"P\\'1l co lor and is illllH'J'I ' iollS 10 W;l l er. 1': ;I( h Ill:l S~ 
CI'IlLliIl S about 0 11 (' hlillurl't! ;lllt! fift y cg'g's, j\ Jlh o lll~ I";IJ,h 
{) f two such 1ll :lsses of egg's is Shllll' ll 1l ;ltural siz' ill Il g lll"( ' (), 
Fig, 6, -Egg mnsses of the Fruit Tree Leaf, Roller , 
ell/or',i" "rfyr os/,i/,I : a, unhatched, b. partly hatched . 
Photog-raphed n atural size . Original. 
:1I1c1 c lll arged two t1i a tll l' tl'1's ill figure 7, At fl, th e eggs' han; 
Il o t ye t hatched , while at b, som e of th e eggs h,ln: hat ' hed, 
alld th ho les in the gUtlli1ly substan ce o \'erin g th e mass o f 
g'gs ca n be see n \Vh re th e young 1an'a ' ate th e ir way o ut , 
Th ese egg masses are deposited during Jun e in thi s 
sta te, ancl they r em ain o n th e limb ' and twi gs without h atch-
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Fig. 7. - Egg masses or th e Fru it -Tree Leaf- Ro ll er, ("II'I',la ,u-"".I',o.rjil", n, eggs 
unh a tc hed , b, p a rtly h atc h ed. Magn ified t wo diameters. Photograph . Ori g inal 
in g' durin g- th e e ntire SUl11ll1 e r, f;dl and willtn, an<l h;lI ch th e 
fo ll ow in g- sprill g , th e latt e r par t o f A pril :111<1 till' ~rs t part or 
l\ l ay. Th er ' ca n th erefore be I,ut 0 11(' br(lod of tlll' se ill 'il'c ts 
ea h yca r in th is s tall', Th esc fac ts I\'l'I"e (ie tcrmin l'd by 
both laboratory o r ill Sl'c till'Y ,111(1 ~ l' ld ()b~ I'\'a ti nns and th en ' 
Cilll be no (Ioubt about it. Th e fil c l th a l sOl11 e obse rve rs 
h;1\'e d esc ribed lwo brood s of th 'se ill sl' ,ts eac h YC ilr is eas il y 
ex plain ed by th e fac t th a t thi s species so c lose ly resemb les 
both th ' comm on apple leaf-ro ll e r ( Cacoaitl rOSfllltl ) and th e 
co mm on he rry leaf-ro lkr ( Cacoecia ccrflS i llormtfl), not onl y ill 
th e va l but a lso in th e adult stag, that th es' three in sects 
hav b co me g reatly mi xecl in th e ir mincl s and th y have not 
mad e accurate de te rmin a ti on of th e spec ies, 
jIlt' !.tI/';'rl, ,\ ~ suon ; I ~ t 11<' ~ ' (lllJl g 1. 11'1':1' : h:tl ch (th( ' 
List " I' j\l)ril) t lw)' C:1 1 llwir 1I':l)' thmug h lhl' g lll111ll Y sub-
~ t;IIl C (, \I'h ic h th t' fl'l11:l1e dep"sitcci I>1'('r th t' 111:1 ,,; of q~g' .I S 
d pr()l('ct io n fr o m tl1<' II'c;ltl1('r 
Fig. S. - Larvae of th e Fru it -Tree 
Lea f· Ro ll er, (.'1 / '"1'1', i" rtrl.:VFt,.lpi/", 
Walk. P hotogra ph ed na tural s ize. 
Orig in a l. 
and: ;ti Sll fro m IIUllll'rl 'u s p:lr; l -
sili c :1 1](1 pn: d; lc i()u s i n sc L'l ~, 
b ird ..; ;111<1 (l tlw r ;1 n illl:lb , ;l lll l .II 
o nc(' ",',llter (llT r th e limbs ;l llll 
bq~ in lo kl'd UI )()ll the yt)Ullg 
d('\'(' I. 'p in g' 1c:lI'C'; , T Ill'." m;I\ ' 
nall' l d Oll' n i nt o th e Ill l,l :1 n(1 
fl'Cd th cre a lso, ,\ rI'll' " il k(' n 
thrC<Jd s ;tr,' th l' ll spun rl 'o lll kilr 
to ic ;lr b\' eac h 1:1I'\ 'a, II'h ich tl1ll s 
unit, 's :1 fell' 1c;1\'cs, C; Il1 Si ll g 
sPlll e to curl ()r rold , ;111 I in side o[ thi s shL' lt l' r Ilr pr()lL'c ti()n 
th c I:llTa cl ol's most Ilr it s fced ing , Th e ~ ' I'ling 1;II'I'a is o r ;1 
li gh t , lr;III' col()r , with a cla rker, SOI11 l'l illl l'S ,lil11 os t hla ' k , 
he; ld and t h(l ra c ic shi ' ld, Ea ch lar \,;1 Spill S a thrc;1< 1 
II'hI' IT\'(' r it g',)" " and th e~' are vc ry ac ti ve, \\ 'h(' n di ~ tllrl J(' d 
(()I) I11l1 ch I)y pullin g' ap ;lrt LiH' ir IO()'ie ly unilL'd k; I\'es , th l'Y 
Iri ll w ri gg le (lI lt ;111<1 dr() ll a shor t di stancc ilnd h;ln g sll spl' ncl -
L' d in th e ;Iir I )~ ' l11 ea ns or :l silk en thre;1( I, c lil11hin g LJ ll and 
feed ing' ;IS SOO ll as c \'C ry ihin g' is qlli e t ag':lin , \\'hl' l1 till' 
yO lln g rJ'Jlit Sl'l S, th e l ;1 rva ' rast ' ll ;1 I ,1[ or two t o a c lu st'l' 
Ill' l o a sin g'le tlll e , as t he case Ill il)' bc, and l1J1 cin prot cc ti on 
o[ th e leaf, Ccl'd UpO Il th e fruit and ruin it as prev iou sly d e-
sc rib ed , 
f'ro lll t he tim e th c larva hatc hes until it becom es ;1 fnll 
g rolVll lar va requires fro m e ig htee n to t we nty d ays, \ Vhen 
full g rolV n, it is about seven-e ig hts o f an iJ1 c h in leng th Cl nd 
has c hange d its co lo r so melV hat fr om whClt it was IVh en 
young; Its head is nolV IJrown to da rk brolVn or blacki sh and 
th p rotho racic shield is cl ark brow n o n th e la teral part; th e 
first pair of tru e o r th orac i ,legs arc:dark brow n, th second 
pa ir li ghter, and th e third pair, still li g hter brown; th e pro-
legs are o f th e sa me co lo r as th bod y, th e body be in g- ye l -
lowish green to li g ht g reen, with a translucent lin e clown t he 
back, which m ay be e i t hc r ye ll ow or g reen according to th c 
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Fii. g. - Larvae or th e ruit-Tree Leaf-Roller. Cnrol ill a r"."yrt1-
pi/II: Magnified 3 diametere. Photograph. Ori l!' inal . 
food ill th a lim en tary Cil ll il i. T he body is \'('ry sp;lrsc ly 
O\'c r d with a \·try few li g- ht co loreci , short hairs, rising from 
v ry minut tubercles. Fig ure S, is a photograp h show in g-
two lan'a natu ra l s izc, th e largc r on be in g a full grow ll 
la rvae. Figu rc 9, is a photograph o f th esc sit mc two hrvilC 
magnified three li am tel's, a ncl take n with a dark b:1ck-
g rou nd so itS to bring ou t th e ha irs, whil c ligur ' [0, is th e 
same, exce pt that thi s phot g raph was taken 0 11 a wh ite 
background and he nc' th lig'ht co lor 'cI hairs cl o not ap-
pear, bu t th e surface o f th body is I roug ht out morc in dc-
ta il. It might be w II to add h re th a t a ll th e illustrations 
[ 5 
III this IlIill('lill, Il'l'n' mOl(1e by ph()tog-I"<Ipilill g' til\' .Ictu:ti spec-
im l' 1l ;lIlt! th,lt ill no in stall 'e lI'as t he l1 eg;lti\"(; ()I" the pr in t 
I"do ll ched, ;h i s so ()fll"n d()n e, 
TIll' PlIfrl. \\ 'IWll a lan'a beco m es full gT()\Vn, il s pill ~ 
a d eli cate silken II'cb in side ()( the lo() se l)' lin it ed !cill'es, Ill' 
hetwecn th e fr u it and united kal'cs, <l nd within thi s 1(}(lsl''' ' 
\I'(l\ 'c n c()co()n , t r<lll sfnrill s to the pUpil staJ..;"'. Th is tr iln sforl1la -
lion Likes pLt Cl' usu,III), during th e 1;lst week () f :\Iay ill (hi , 
still,'. 111 from six to e ig ht d<lYs :lftl'1" t he pUp:1 is fo rlll ed, il 
\I"J'i g'glcs ih \\"<11 ' Ollt ()f t hl' COCOO I1, ,111<1 h;lllgs susp ' IHkd hy 
F ig. IO. - LaTvae of the Fruit-Tree Leaf- Ro ller l Cocotcilr ar,eyro-
spifn: m ag nifi e d 3 di a mete r • . Photograph, Orig in a l, 
J6 
1l1l';I I I ~ of ~n'l' r ; d ho"k ~ lI'il h II'hich th, ' pO~ ll'ri'>I' l'1l<i (If the 
pUp.1 i ~ pr\l\' idl'd :llld \\ hil:h c; lt ch ill I h, ' ~ ilk"1l thr" :l<I~ illld 
h,)ld il ~l'c llre ly , I; igllrl' II, i ~ ;1 ph"tllgr;l ph Il alllr.d si / " ,)1' 
olle ()f these pIIP:I\.' suspell <i('d fro III :1 p')rti(lll Ill' ih C(IC')OIl, 
d lill fi g llr, ' 12 , is ;1 ph(Jil lg r;l ph of tilt , S; lIlH ' pllp:t m ilg llili, ', 1 
thr\'\.: d i ill1ll'lns: fi g' lIr, ' I ,), is.1 photogra ph "I' ;1 pllp<l m ag' lIi -
fil 'd flll i r di.lIlH: lI'rs, SO.l S III sl1<lw Ih,' p,,,i ti () 1l :11111 arr ,l ll gl'-
Iliellt o f I hi' p"st, ' rior hook s, 
, \ s SIH) 1l : I ~ th e pl lp.l is o ll t of II1\' "'l( "" II alld h.lll gs 
SlhlH' Ii<I,'d, its skill splits "1)('11 ;11()ll g Ill<' :1 11 I<' rilli' Ihird :111,1 
Ihl' ;Itilill m()lh C llll'rgl'~, ;11 \( 1 SU OII l'x ll :III<l s ,ll ll l dri, 's its 
wi l1 gs :llI d il ie >; :t \\'.1)' , I:ig llr\' 1,1, i ~ .I pitlJillg l'; lldl (If Illl ' 
(' .I ~ I IHIP;1 ~ kill, ll1:tgl1 i fi, 'd 1111' (' 1' di ,11l1l'll ' l s, 
I t lI' ill th us be SCV II fro m thl' dc ~ , ' ri l )II(l1l III' Ih, ' lit" 
hi st,)r.\' ()f t hi s iIl S,' ..-I, th.lt Ihl'n ' is bllt (Jill ' hr<>o<i ".Ieh ~ ' l ' .tr : 
Ih ;lt til ' adult ;'1l pC;lrs dmin g' Ill<' fill', ' pari III .lIlli " .1 11<1 <1,, -
p(Jsit s 111' 1' eggs , II' h ic h ti" Illit hal ch ulllilt l1\' f,d lllll' i li g 
spri ll g', ;ti lilul th, ' 1:lsl "f .\ p ri l ; th.lt tl1\' L!1\;d st ;lgl' 1:1'i l s 
:l iJ(Jll t t ll'O ;I IHI on ' half (I I' t h ree 1\'I'!'!; S, .I1HII 11I' pllp:t " Llg" 
;Ibo llt (lile 1\'Cl'I;, 
R E lm : lH I~S , 
\"' hi k t he most ser ious d;lm; lgc I)y t h is i ll S!' -t is li ue t(J 
it s h ;lh i t (J [ fee d i ll g UI H)1l thl' Y()U ll g fruit :tlld th c rcily :lilsIl-
Fig, II , Pupn 0 f th e 
F ruit-Tree L ea f- ROll e r, 
( 'r1 , o~ci(l n rryro.rpiln. 
Photograph ed n a t u r a I 
aize . Orig inal . 
Ili tc ly desl roy ill g ii , Il el','rl hl'il'ss, i l 
so m etimes ' ilU'iCS \'l'ry se rioll s d.1 Il1 :lgl' 
w hen unu suall y IlUnll'roll s h~' com -
p le te ly ddo li :ltin g th ' I r\.' I'S, S C) I1lllch 
so th at in sC \,l'ril l in st :l ll ces Il o t a t r;lce 
() f a g ree ll l e:l f rell1 :ti ncli Oil il ll l' llli rc 
orcharci , th e lI'o r k of d efol iati on be in g 
<IS co m p le te as th e m os l ser ious out-
b reak o f 'lh l' c<l nke r \\'(l rm , T o be sure, 
such co m p le l e defoli a ti n n docs not, as 
it rul e, t ake pl ace until after th ' larvae 
ha\'e alrcrtdy d stroyed all fruit by 
ea tin g it , but such a d efo li a ti on of th (; 
trees at th at scaso n f th year m eans 
th at , alth oug h uncl er ordin ary c lim ati c 
conditi ons th e trees wilileav ut aga in , 
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th,'y 
dil<l 
thill 
II ill 111 \ 11111 a k,' In I i I 
if II' ,' h;1 j\j )L' 11 t (l 
t ill1 l', I hc II'L'es ;1 I'! , 
hud s for Ih e roll()willg ~ 'e ar\ cro jl . 
h;11 (' :1 11 1111 11 S11 ;tll:> ' lin' sJl l'l1 ;1 1 
li ilhlc to 1)(' killc-d ollirighl, or ;11 
1, ' ;1::;1 ;.: r"il il y illjurl'ti, ]t is 
Ih L'1'd()rl' il1lj>llrlilllt fllr :1 11 frllil 
gTII\I'l'rs. ;'is 1\'l'11 :\~ fllr "I,'n' 
lI l1 C h<lI ' il1 g;t h"l11\' \I ' i I h ;1 1"'11 
I r,'cs ill th l' hi\,' ky<ll'd. I " 1,,111\\' 
th e h;iI)il S :l11t1 li f (, hi ~ I"rl ' "f 
Ihi s ill SC l' t :l llll 1111' 11h'lhoti s III' 
(" '11 t r l >i I i Il g i I. 
/\ 11 , 'x \l l' ri " II ",'c l uiJSI' I'\','r, ()r, 
ill rd l' l , ;\11)' Pl'l''''111 II ith g'loci 
sharp n',',,; <I nc! ;1 l illi e Ilr<lC li ,'" 
it llli p ;,in ", ,' ;In (!;I,.; il ,I' " Xa l11ill l' 
hi ,.; (fuil Ir, "'~ ;lllll 111l': II C Ih, ' 
lit Il l' q.;'g' p ;ll c l1l'''; t ~I'" I'l l.: II I'l'S () 
;IIHI 7) ;In t! Ih ell ' ul th (' m oul 
o r killlh (' 111 iJ" c rll ~ hil1 g , 
Fig. 11 . PI.1i,a of th e F liit - Tree 
rh"11 ;lg;1i l1 , IIT" S I hal hd l '(' 
rc ce il'(',1 ;1 Ih 'l r ll ll g h "(lil ling 'II' 
lill\(' or 1\ hil l'lI'; lsh in. th e sprill g' 
IH' fo r,' Ih l' iJud s (l p l' lll 'c1 ;I r,' n,1\ 
L ea f Ro ll er, {oIl'(I,'/I,t tll', .. '. I I(U/,,/" ; 
Magnified 3 di ame ters. Photo-
g rnph, Ori g inal. 
li ;liJ lc 10 he illjll1'l'd by thi s ill -
seel, l)l'ca ll se oj Ih l' I<lct th at w here th e lime 1'111' ' I' ''; th e egg 
el ll sl, 'r-; c" l11pl ('\('I~' <111<1 r(, l11 ni l1 s th ' re ul1til th e young 1;II'\' ;ll' 
h;ltc h, th e)' ;111 !Ii ,' ill ;l ll l' ll1ptin g' l" e;l t th 'ir w;ty lhroug h 
thi s lillle coat in g, 
Hlit th l' Ill os t sa ti sfaelory <I n<l su ccess ful m eth od of 
cO lllb;llill g Ih 'se in se ,t s is to lhorol1g'hl y spray th e trees 
,illst <IS soon as Ih e first intli c;ltioll of th e presence o f th ese 
insee l ~ m:lnifvsts it selr, alld 10 usc for thi s spray ;Irse nrtl e 
o f lead , JI is ITl'y r;HC illd eed that a second spray ing is 
n 'Cl'SS;1 ry, The m os t import::lnt points rtre to use iusennte 
o f lead and to LI se it as soo n as poss ib le, because th e longer 
o ne de lays thi s sprrty ing th e m o re dini ult beco m es th e 
(ask of r eaching and th e re fo re poi so nin g ;tli th leaves , 
u ecau se of th e fa c t that th e l arv;1c fo ld th c m up and 
fa sten them tog th er m ore and m ore as th y g row ;1 nc! 
t hus for m an encl sure w i thill which it is cliffi cull, rtnd il1 
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I~ i g-. 13. Pup a of th e Fruit-Tree Leaf 
Roll er, C O ((I,·o ·tl'I1) .. ·J'~t1'.f'iltl .' M ag' nilied 
4 diamet ers in order to show look s {It 
cauda l end. P hotograph . Or iginal. 
111 ;1111' ,d~"~, il11pOSs ild(', 
10 dri,'c <I " l lIa,l' ;ll1d ]1oi s-
<lll I h(' !t:;II'('S fir I he frllil 
1)11 II'hi"h tht' 1<l1'I ;\(' f('( ',1. 
II is f(II' Ihi ~ 1,(,<1<;/)11 Ihdl 
Ollt' i ~ sO l11 e lil11(, s for Cl'd 
10 I1 I<ik c <1 sec'IIHI ;lj lJlli c. l -
I ion of th e sp ray, T he 
n 'aS ()11 !lli e sholiid li S,' ;11'-
St' ll<1ll' of lead i l1 s!t';l d of 
1 );lri~ g'l','(' 11 or Sc lw(,I\,'s 
g r( '\' 11 ()r o lh er ,lrsvni,,; t1 
po is( 111 f( lr I hi ~ i IIS('( i , h 
111.11 I hi s .Irs"l>dl\' "f 1( '; 1<1 
(' ,I ll 1)(' rLIl ' ,'<1 () II SII, h 
II ','! ', as pltlill dl1<1 c h"iTI' 
II'llh"lI l <1 ;111 1-: \ ' 1' of il1jm-
i I1 g I I", 1":11 " S, 11'11 I' 1'( ' <l S 
I hn(' is grt'; 11 d<1ll g ('1 ill 
sp r; I)'l l1 g' 111l' se Ir,'('s II ilh 
<I II )' olhn <lrsc l1i l'; iI po is()11 
II' hl' l1 11 1;1< 1(' sl ro ng' CII'HI g- h 
10 SII, ' '('ss f lil l~ ' k i ll t ht' in -
st' I s, () r ' OllrSt' , Ihi s <i!ll' S 11 01 aJ>J>I~ ' so 11 111 ' h 10 Ih e s Jl ril~ " 
i ng o f api Ie o r 1H'<1 r I rel' s, II'hich lI'i ll , 1;11 111 ;1 I '<l ri s g'l't'C l1 or 
Scheele's g r T n s pr ;I ~' m uc h Il('lter, 
L , t it be cli slin , tl y li nd rsl ood th :! ! C0 111l11l'rc ial arse n-
.I I ' of leaci sh o llid nl'v'r be lI sed , 1\.1' I h is \I'e 11ll';l n I he 
c hemi ca l suh s[;ln cc so lcl ill d r ug' st ,) res lIl1d cr t he 11 ;II1I C of 
ars l1 a l o f lead, T il ' f ruit grower nliis t ei th e r m ak ' hi s 
IV Il arse n ;lte o f ICilcl :\ rcl ing t o I h ' for ml1l a give n be low, 
o r e l se purc h ase i t a l rcildy pro l r ly m ade a nci so ld lInci l'1' 
th e t racl l1 il m e o f " Di spare nc," B il t o f cou rse i l i s che;Ij )-
e r t o m al< it yourse l f , es p ec ia ll y if ;t large ;Illl o un t is nccded . 
A rse n a l e o f lead i s l11 il Ie ilS f o l lo ws : 
A ta l c o f l ead 
A I'S ' na te o f socia 
W al er 
19 
24 oz, 
80z , 
75 ga l. 
() Il l\- t il l' hc~ t l' il " l11i c; 11s sh () llld Il<' us,'d in til ( ~ p J'( ' Il ~r : l t i() lI 
. 
Fig, 14. Ca st P upa sk in 0 1 th e 
F'rlli l Tr e e Lea f Ro ll e r, (oI'I,,','itt 
<111.'.1 }11I/,iI,t. I"na g n i rlcd three dia m e-
ters. Pho t og ra ph . Ori g inn l , 
()f ;lrs(' n ;ll(' o f k ;I(1. I; irst c l as" 
Ci'y " tal i l. l'<i ;1 C l' t .1 I ,' o f lead 
l ' l> ll l ;l i ns ;ti l ()lIt 50 Iwrcl'nt " I 
;II'a il ahll ' I<-;Id I) x idv, d lll i li r ~ t 
c l: I"" ;l rSl' I1 ;1(v of S()d:l , h() lI ld 
n , d C() I1I ;l i n m o l' ,' th ;111 ,) Il, ' rc, 'nt 
l' h I, lI' id l' , I Ill' ;1< ' ('[;1 1<" (I f k~ d 
Sh' lllil l I )" thl.ro l lg h ly di """h l' <I 
ill d h, d f hucke t o f \\ '; It (' r , ;11111 
Ih , ' :l r ~ (' I1 ; l t v () f S()<i ;1 th (\ro ll g hl ~ ' 
di "s(lh' l ' d , sl ' par;lkl ) ' il l slill ;111 -
li t h, ' r h.ll I' IJll<'k" t o f II ;!l VI , 
J\ f l l'l' l "dh ,11'1' th () ro ug hl \' di s-
S(l l ll' d , t i l l'll th l ' l11 I"g'(, t lwr i llt () 
;1 r" C"I )I :lc il' , stir th o roug' ill y, 
;11)<1 ;dl o\\' it 10 IT I11 ;lil1 O\'l' r 
l1i g ht. J\ c h,' m ica l ch ;t nge I ;lk l 's 
pl ;ll' (' and th ere i " f() rt 11 l'C1 ;II'S(' I1 -
;Ik of it- ol d II' hi ch w il l 11('.11'1\ ' li ll 111(' liquid \\' ilh ;1 II' hit l ' 
nl),'C III" llt p i'l ·I' ipi t. lk, /\dd .till l) tl1(' sl'r;ly in g' t ;ll1 k co nt a il1 -
ing i'S g; lll o ns 1) 1' 1I' .tll'r, stir ;l lll l it is rC; lci y f() r L1 SC , 
\' 1>1 1 \\' ill n (d i,' " th a l th e ;\I' s(, ll a t(' o f k ;H I as hn e ;I(h ' ised 
i" t l> I ll ' lI sed str() ngl'r th<ln wc 11 'l rm a ll y li S ,' th is suhs[;ln " 
fill' o rd i l1ar)' b itin g in sec l s, U rd i n<l ril ) ' , II' V uSt' th e ;I Ill OUl1t 
; t!)()\ " , g i \'(' n in 100 g'all o n5 o f wa te r, hilt ill suc h in st ,ll1 ces wc 
d ll no t hal T as difli ' ltlt in sec t s t ll kill , o r wc are makill g sev-
er;lI appli c;lti o ns fro ll1 nl'l:ess it) " o n acco llnt o f th e leng th o f 
t hl' p l'1' iod o f th e h a t chin g' () f ti ll' hrv;) ' . Such is th e ' aSl' 
\l' ith till' cod ling ll1 o th , It is ~ I \\'ays ~ d \' i s a b l e, th erefore, t il 
fo li o\\' th e direc ti o ns herl' g i\'en f o r th e fruit - trl'l' ll' a f -r () ll er, 
;In I Li se lh e arse n at ' o f I 'ad stron ge r th an is ord inaril y til e 
case, A rsenat l' o f Ic ~ d h;) s th e fo il win g a<h-antages o vc r 
o th e r ars(' ni c; t! po iso ns : First, it is n o t so li able to injure 
fo li age , no m attc r h () w str ng it t e appli ed; secondl y, it is 
easil y prepared, d oe s no t require th e use o f lim and hencl' 
does nnt need to b ' slrain cd ; lhirdly , it i s v ery fin e and 
f1 cc ul ent and he nce remain s in sLl spension with very liltl e 
stirrin g , and d oes no t c l g o r 5t p LIp th e spray nozz le s ; 
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fourthly, it sticks much better on the foliage than any other 
arsenical spray, even after repeated rains, and as it is white, 
it is very- easy to see just where and to what extent one has 
sprayed. I regard this arsenate of lead as the best known 
arsenical poison with which to spray plants for biting insects. 
Where one has to spray apple trees only, Paris green or 
Scheele's green can be used in the proportion of one pound 
of the poison, three pounds of fresh stone lime, in 125 gal-
lons of water; but such a spray will be almost sure to injure 
cherry, plum, apricot, etc., when applied sufficiently strong 
to kill these insects successfully. By following the above 
directions, one need not suffer serious loss by the fruit-tree 
.eaf-roller. 
We are indebted to the following railroaCls for numer-
ous courtesies and material assistance in giving us passes in 
order to conduct the field experiments in variollS orchards 
along their respective lines: The St. Louis & San Francisco 
Railroad Co.; Missollri, Kansas & Texas Railroad Co.; Mis-
souri Pacific & Iron Mountain Railroad Company. 
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